Nkx homeobox transcription factors are expressed in diverse embryonic cells and presumably control cell-type specification and morphogenetic events. Nkx2-9 is a novel family member of NK2 genes which lacks the conserved TN-domain found in all hitherto known murine Nkx2 genes. The prominent expression of Nkx2-9 in ventral brain and neural tube structures defines a subset of neuronal cells along the entire neuraxis. During embryonic development, Nkx2-9-expressing cells shift from the presumptive floor plate into a more dorsolateral position of the neuroectoderm and later become limited to the ventricular zone. Nkx2-9 expression overlaps with that of Nkx2-2 but is generally broader. While initially Nkx2-9 is expressed in close proximity to sonic hedgehog, its expression domain clearly segregates from sonic hedgehog at later developmental stages. The dynamic expression pattern of Nkx2-9 in ventral domains of the CNS is consistent with a possible role in the specification of a distinct subset of neurons.
Introduction
Nkx genes constitute a growing family of homeobox genes encoding transcription factors which are structurally related to four Drosophila NK genes that were originally identified by Kim and Nirenberg (1989) . In the fly, NK genes play a role in cell-type specification and morphogenesis of organs derived from all three germ layers. For instance, NK2 is involved in the development of the ventral nervous system, while NK3-bagpipe, and NK4-tinman, mediate specification of visceral and cardiac mesoderm, respectively (Azpiazu and Frasch, 1993; Bodmer, 1993; Jiménez et al., 1995) . In vertebrates, NK genes have also been shown to participate in cell specification and morphogenetic events (Guazzi et al., 1990; Lyons et al., 1995) .
Six murine Nkx2 genes have been identified that show significant structural homology to NK2 and NK3 of Drosophila. Nkx2-1, Nkx2-2 and Nkx2-4 form one subgroup that is more similar to NK2, while Nkx2-3, Nkx2-5 and Nkx2-6 form another subgroup with higher similarity to Drosophila NK3. Significantly, members of the first group are mainly expressed in ectoderm-and endoderm-derived organs, including neural ectoderm, whereas members of the second group are predominantly expressed in mesodermallyderived organs but not in the brain (for review see Harvey, 1996) .
Nkx2-1 is expressed in the thyroid gland, lung and brain and regulates transcription of tissue-specific genes in these organs (Guazzi et al., 1990; Mizuno et al., 1991) . Targeted gene disruption of Nkx2-1 results in morphological defects in the expressing organs (Kimura et al., 1996) . In the forebrain, Nkx2-1 expression overlaps with that of Nkx2-2, the latter being exclusively expressed in the CNS, predominantly in the diencephalon (Price et al., 1992) . Nkx2-2 is believed to play a role in the definition of early axon pathways and the development of the zona limitans intrathalamica (ZLI), although mutants demonstrating Nkx2-2 functions have not been reported to date (Shimamura et al., 1995; Kitamura et al., 1997) . The expression pattern of Nkx2-4 is as yet unknown. The mouse Nkx2-3 gene is expressed in hindgut mesoderm and branchial arches during mouse embryogenesis and may be involved in generating gut structures (Pabst et al., 1997) . Nkx2-5, which is presum-ably the mouse homologue to Drosophila tinman, plays a crucial role in heart development, as Nkx2-5 null mouse mutants exhibit a severe looping defect and arrest of subsequent steps in heart morphogenesis. This leads to embryonic death owing to hemodynamic distress (Lyons et al., 1995) . No expression pattern has been reported so far for Nkx2-6. Two additional vertebrate NK2 genes, referred to as nkx2.7 and Nkx2-8, have been cloned from zebrafish and chicken, respectively, but no murine orthologues have been identified (Lee et al., 1996; Brand et al., 1997) .
It has been demonstrated that Nkx genes specifically bind to a DNA sequence that is distinct from the consensus motif recognized by Hox genes (Guazzi et al., 1990; Okkema and Fire, 1994; Tsao et al., 1994; Chen and Schwartz, 1995) . However, genuine target genes have only been described for Nkx2-1 and Nkx2-5. These include proteins which are essential for the biosynthesis of thyroid hormones and lung surfactant proteins which are activated by Nkx2-1 (Chivitareale et al., 1989 (Chivitareale et al., , 1993 Mizuno et al., 1991; Bohinski et al., 1994) . Nkx2-5 has been shown to regulate MLC2V and eHand in the myocardium of mice (Lyons et al., 1995; Biben and Harvey, 1997) .
The existence of Nkx genes with overlapping expression patterns and DNA-binding specificities has recently led to the proposition of a 'Nkx code' that may define an anteroventral territory in the embryo which includes the heartforming region (Boettger et al., 1997; Lemaire and Kessel, 1997; Reecy et al., 1997) . This is an intriguing idea, as it provides a testable hypothesis for Nkx function in analogy to the Hox gene clusters which confer regional identity in other parts of the embryo (Krummiauf, 1994) . In a search for additional mouse Nkx2 genes, we isolated a novel Nkx gene, referred to as Nkx2-9. This gene is expressed very early during embryogenesis and marks specific regions in the brain and spinal cord. Its expression pattern is distinct from, but overlapping with, Nkx2-2 consistent with a putative role in the specification of neuronal cells in the ventral central nervous system.
Results

Nkx2-9 represents a novel subtype of Nkx2 genes
A spotted mouse embryonic cDNA library was screened with radiolabeled cDNA fragments encoding the homeodomains of mouse Nkx2-1, Nkx2-3 and Nkx2-5 under moderate stringency conditions. Hybridizing clones were isolated and sequenced. Among the isolates two clones were obtained which encoded a homeodomain that was clearly different from, but related to, known Nkx2 type proteins. Therefore, we designated this cDNA Nkx2-9. The complete nucleotide and derived amino acid sequence revealed an open reading frame of 235 amino acids (Fig. 1A) . Upstream of the predicted first AUG codon several stop codons existed in all reading frames, suggesting that we identified the correct translation start codon. A typical polyadenylation signal was present at the 3′ end, indicating full-length cDNA. Comparison of the homeodomain sequence with various NK2 homeodomains showed the highest homology to Nkx2-2 with 86% amino acid identity (Fig. 1B) . In addition to the homeodomain, two other conserved regions have been recognized in all murine Nkx2 genes isolated to date. The conserved decapeptide known as TN-domain is located in the N-terminus, while the NK2 specific domain (NK2 SD) lies downstream of the homeodomain at a defined distance. Interestingly, the newly-isolated Nkx2-9 gene apparently lacks the TN-domain. As this is the first case of an NK2 gene containing the NK2 SD but no TN-domain, Nkx2-9 may be the prototype of a new subclass of NK2 genes.
Early Nkx2-9 expression is confined to the endoderm underlying the anterior neural plate and later becomes restricted to ventral domains in the neural tube and brain
Nkx2-9 expression was first analyzed by RT-PCR in various embryonic and adult mouse tissues. Using specific primers, Nkx2-9 transcripts were found in head, trunk and tail of E9.5 embryos. At E14.5 Nkx2-9 transcripts were readily detected in brain but not in heart, liver and gut. In adult mice Nkx2-9 was found to be expressed in brain and at lower level in heart and liver. All other tested organs did not contain any Nkx2-9 transcripts (Fig. 2) . In situ hybridization on sections of E14.5 mouse embryos revealed Nkx2-9 transcripts exclusively in the brain, where they are restricted to the thalamic region in a pattern that entirely overlaps with the previously-described Nkx2.2 gene (Price et al., 1992 and data not shown). A more detailed expression pattern during mouse embryogenesis between days 6.5 and 10.5 p.c. was obtained using whole-mount in situ hybridizations. Isolated brains from embryos between 11.5 and 13.5 days p.c. were also analyzed. Digoxigenin-labeled riboprobes were generated from various regions of the Nkx2-9 cDNA, as described in Section 4. All antisense RNA probes gave similar results with some variations in signal intensity, while sense probes used as controls failed to show any hybridization.
The first Nkx2-9 transcripts were detected in the anterior part of the endoderm underlying the neural plate of E7.0 embryos (Fig. 3A,B ). This expression domain of Nkx2-9 forms a triangle directly underlying the neural fold in its medial aspect and touching the mesoendoderm in the lateral regions ( Fig. 3B ). At E7.5 the Nkx2-9 expression domain becomes wider and expands caudally in its medial portion (Fig. 3C) . Concomitantly, Nkx2-9 expression shifts from the initially strictly-endodermal expression to ectodermal expression in the ventral tip of the early neural tube (Fig.  3D ). In addition, two stripes of Nkx2-9-expressing cells arise bilaterally in the mesoendoderm (Fig. 3C,D) , which presumably gives rise to head mesenchyme. Thus, in early presomitic embryos Nkx2-9 is expressed in a dynamic pattern including all three germ layers.
At early somite stages (up to ten somites) Nkx2-9 expression is strictly limited to small domains in the neural tube and in the brain (Figs. 3E, F, G and 4B, D) . The rostral Nkx2-9 domain runs along the entire brain axis in two parallel stripes (Figs. 3I, J and 4, D) . At the anterior end, both stripes fuse to a 'V'-shaped area, which is also seen at the posterior end at hindbrain level. In the neural tube Nkx2-9 expression at this stage appears to be restricted to the region of the Fig. 1 . (A) Nucleotide and predicted amino acid sequence of mouse Nkx2-9. The homeodomain is highlighted by shading and the conserved NK2 SD is underlined. (B) Comparison of the Nkx2-9 homeodomain with those of various NK2 genes from mouse, zebrafish, and chicken. Note that the highest degree of similarity is with mouse Nkx2-2. The Nkx2-9 sequence has been submitted to Genbank under the accession number Y15741.
prospective floor plate (Figs. 3G and 4G) . During subsequent development, Nkx2-9 expression shifts to a more dorsal position in the neural tube and in the brain. This dynamic change occurs in the rostro-caudal direction, reflecting the antero-posterior developmental gradient. At E9.5 Nkx2-9 expression has shifted along the entire axis and the ventral part of the neural tube no longer expresses Nkx2-9 (Fig. 3H-K) . In the brain an additional prominent Nkx2-9 expression domain now develops, that appears as a dorsal extension of the Nkx2-9-expressing stripe (Fig. 3L) . That this region probably represents the zona limitans (ZLI) is based on serial sections which completely resemble the pattern of Nkx2.2 that was previously shown to be expressed in the ZLI (Kitamura et al., 1997 and data not shown).
The transient nature of Nkx2-9 expression in the neural tube is seen between E9.5 and E10.5 when transcripts begin to disappear in the cranial neural tube and subsequently diminish caudally. At E10.5, Nkx2-9 transcripts only remain within the brain and in the caudal part of the neural tube, while most of the trunk is already free of Nkx2-9 mRNA (Fig. 3L ,M and data not shown). At E12.5, Nkx2-9 transcripts are exclusively present in the brain where they are now limited to the ventricular zone of the neuroepithelium, as shown in an isolated brain in Fig. 3N ,O. At E13.5, Nkx2-9 expression remains only in a small region of the ventral diencephalon, possibly the ventral thalamus (not shown). From the observed expression pattern, we conclude that Nkx2-9 specifically marks prospective neuronal cells in early anterior endoderm and may play a role in specifying a ventral subpopulation of neuronal cells.
Nkx2-9 expression partly overlaps with Nkx2-2 expression in close proximity to shh
Nkx2-2 expression in mouse has been reported in neural domains which seem to overlap with Nkx2-9-expressing regions as described here (Price et al., 1992; Shimamura et al., 1995) . Similar expression patterns were also described for the Nkx2-2 orthologues in zebrafish and Xenopus (Saha et al., 1993; Anukampa Barth and Wilson, 1995) . In order to determine the precise spatio-temporal relationship of both genes, parallel and double in situ hybridizations were performed.
Nkx2-2 expression in the mouse embryo starts together with the appearance of the first somite in a 'V'-shaped structure at the anterior aspect of the embryonic brain (Fig. 4A ). This domain is contained entirely within the Nkx2-9 expression domain, which appears more extended at its dorsal aspect (Fig. 4E-G) . During further development, a second Nkx2-2 expression domain arises at a more caudal position of the neural axis leaving a gap to the anterior expression domain (Fig. 4C) . In contrast, Nkx2-9 expression is continuous along the entire neural axis in embryos of the same stage and extends more caudally (Figs. 3E and 4D ). Sections through an embryo doublestained for Nkx2-2 and Nkx2-9 confirmed that the Nkx2-2 expression domain in the brain overlaps with that of Nkx2-9. However, Nkx2-9 is expressed in a broader domain (Fig.  4E-G) . We also noted that Nkx2-2 remains expressed at a higher level in the anterior neural tube and gradually fades toward posterior, while Nkx2-9 transcripts appear evenlydistributed throughout the rostro-caudal extension of the neural tube (data not shown).
Nkx2-2 in mice is expressed in regions adjacent to the expression of sonic hedgehog, suggesting that its expression may depend on this signaling pathway (Shimamura et al., 1995) . Moreover, overexpression of shh in zebrafish results in ectopic Nkx2-2 transcription, and Nkx2-2 is not expressed in the cyclops mutant which initially has no neuroectodermal expression of shh (Anukampa Barth and Wilson, 1995) . Based on these data, it seemed interesting to analyze the spatiotemporal relationship of Nkx2-9-and shh-expressing domains by double in situ hybridizations. Fig. 2 . RT-PCR amplification of Nkx2-9 fragments from various mouse tissues. Primers are located in non-conserved sequences and yield fragments of the expected length of 437 bp. RT-PCR products were hybridized to radiolabeled full-length Nkx2-9 cDNA on a nylon membrane. E9.5 embryos were dissected into head, trunk and tail fragments which all contain Nkx2-9 transcripts. E14.5 embryos and adult mice strongly express Nkx2-9 in brain, significantly more weakly in adult liver and heart. Fig. 3 . Whole-mount in situ hybridizations with Nkx2-9 probe (A,C,E,H,L) and vibratome sections (B,D,F,G,I-K,M,O) of E7.0-E12.5 mouse embryos. Panel (N) shows an isolated brain opened at the roof for better visibility of the signal. Section levels are indicated in the corresponding whole-mount panels. Nkx2-9 expression domains are marked by arrows. Ventral views of E7.0 and E7.5 embryos indicate Nkx2-9 expression in the anterior region of the neural plate (A,C). Initially the expression is restricted to endoderm (B) but it soon shifts to the floor plate region in neuroectoderm (D). An additional expression domain appears laterally in mesodermal cells (D) . Panel (E) shows the lateral view of an embryo at the four-somite stage with Nkx2-9 expression extending along the entire neuraxis. Expression is still limited to the most ventral part of the neural tube and brain (F,G). At E9.5, Nkx2-9 transcripts have shifted from the floor plate region to more lateral positions within the neuroectoderm along the longitudinal axis (lateral view in H; transverse sections in I-K). At E10.5, Nkx2-9 remains high in the brain but is gradually downregulated in the spinal cord (L,M). Additional expression appears at this stage in the zli. Hybridization on isolated brain of an E12.5 embryo from which the roof has been removed illustrates Nkx2-9 expression in a dorsal view of the midbrain. Note the dorsal shift of Nkx2-9 expression in the midbrain region (N, rostral to the left and caudal to the right). A transverse section through the thalamic region illustrates that Nkx2-9 transcripts are now restricted to the ventricular zone when neuronal cells begin to differentiate (O) . In this section, ventral is to the left and dorsal to the right. ba, branchial arches; e, endoderm; fb, forebrain; hb, hindbrain; ht, heart; mb, midbrain; me, mesoendoderm; nt, neural tube; zli, zona limitans intrathalamica.
In embryos from one to five somite stages both genes are expressed in directly adjacent domains along the entire body axis (Fig. 4H,I ). In later-stage embryos, shh and Nkx2-9 are expressed in overlapping domains in the forebrain, in adjacent regions in the hindbrain, but separated by several cell layers within the neural tube (Fig. 4J,K) . These observations are consistent with the idea that shh may be involved in the initial activation of Nkx2-9 in medial ventral domains of the CNS similar to Nkx2-2, but probably is not involved in maintaining Nkx2-9 expression in the more dorsal regions of the neural tube. Moreover, the early lateral Nkx2-9 domain in mesendoderm is unlikely to be influenced by shh, as it is far removed of any shh source.
Discussion
Here we report the sequence and the embryonic expression pattern of Nkx2-9, a novel NK family homeobox gene. All murine members of the NK family of transcription fac- Fig. 4 . Spatial relationship of Nkx2-9, Nkx2-2 and shh expression. Parallel hybridizations on carefully staged embryos (A-D) and double in situ hybridizations are shown (E-K). Nkx2-2 expression domains in three-and eight-somite stage embryos are illustrated in (A) and (C), respectively. (B,D) Demonstrate Nkx2-9 expression in embryos of same stages. Note the partially-overlapping expression of both genes, which is also demonstrated by double hybridization in (E-G). Nkx2-9 expression (red) appears to extend far more caudally and also more dorsally than Nkx2-2 (blue) on transverse sections through the head (E,F) and trunk (G) of a six-somite stage embryo. (H,I) Show transverse sections through a four-somite stage embryo at head and trunk level, respectively. Shh transcripts are stained in red and Nkx2-9 transcripts in blue. Note the close proximity of both domains at this developmental stage. Comparable sections through a ten-somite stage embryo are shown in (J) and (K). While in the forebrain both shh and Nkx2-9 domains still partially overlap, expression of both genes seems to have segregated at hindbrain level (J) and in the spinal chord (K). ht, heart; nt, neural tube; pfb, prospective forebrain; phb, prospective hindbrain; pmb, prospective midbrain; so, somite. tors contain two highly-conserved regions beside the homeodomain: the amino-terminal TN-domain and the NK2 SD. The Nkx2-9 homeodomain strongly resembles that of other NK2 genes and carries the characteristic tyrosine at position 54 which is believed to make direct contact with the major groove of the DNA (Mann, 1995; Harvey, 1996) . Thus, we expect that Nkx2-9 binds DNA similar to other NK2 genes. In contrast to all known murine Nkx2 genes, Nkx2-9 lacks the TN-domain which is usually present in the N-terminus. This conserved region is homologous to a N-terminal domain of engrailed that has been shown to mediate active transcriptional repression in vivo (Smith and Jaynes, 1996) . However, transfection experiments with Nkx genes showed that the amino terminal portion of NK-proteins containing the TN-domain, mediates transcriptional activation (Chen and Schwartz, 1995; Shiojima et al., 1996) . It is therefore difficult to predict whether Nkx2-9 may function as an activating or a repressing transcription factor. The definition of the biochemical properties of Nkx2-9 and the functions associated with its different domains requires further experiments.
The main expression of Nkx2-9 is confined to neural ectoderm, but the first transcripts can be detected in neurulating embryos in the medial endoderm which underlies the neural plate. These early expressing cells appear to be progenitors destined to move into the floor plate region. However, at later stages the Nkx2-9-positive cells are found more laterally, presumably dorsal to the area where motor neurons form. This pattern is consistent with the idea that Nkx2-9 may play a role in defining a very early subpopulation of prospective neurons in the ventral CNS. Alternatively, the endodermal Nkx2-9 domain may provide cues for its own activation in cells of the overlying ectoderm. In any case, Nkx2-9 represents a good marker which reflects the dorso-ventral patterning of the early neuroectoderm.
The patterning of the anterior CNS with respect to the location of the primordia for alar and basal plate has been a matter of debate. Two extreme views can be considered. In one model, the anterior border between basal and alar plate is presumed at the rostral limit of the neural plate, whereas the other model proposes that this border crosses the midline at a more posterior position (Shimamura et al., 1995 and references therein) . In the second case, the most anterior region would contribute to alar plate only. Interestingly, the most anterior border of early Nkx2-9 expression does not reach the anterior limit of the neural plate. Considering the ventral character of all Nkx2-9 expression domains, one may argue that Nkx2-9 specifies cells in the neural plate which are destined to become basal plate, in line with the second model. Notably, implication of NK2 genes in ventral specification in general has been recently proposed by Lemaire and Kessel (1997) .
The overlapping of Nkx2-9 and Nkx2-2 expression domains during neuronal development as well as their closely-related homeodomains suggest related functions for these proteins. Preliminary experiments indicate that the Nkx2-9 homeodomain, like that of Nkx2-2, binds to an Nkx2-5 consensus sequence, allowing for a redundant and cooperative regulation of similar target genes. However, it should be noted that the early expression of Nkx2-9 in the anterior domain precedes Nkx2-2 expression. Therefore, Nkx2-9 may act upstream of Nkx2-2 and may even be involved in the activation of Nkx2-2.
In analogy to the Hox gene code, which explains how regions in the trunk and hindbrain are specified, an 'Nkx code' has been proposed, which may define structures derived from the pharyngeal endoderm. This concept was based on the partly-overlapping expression patterns of Nkx2-3, Nkx2-5, Nkx2-7 and Nkx2-8 (Reecy et al., 1997) . The overlapping expression domains of Nkx2-9, Nkx2-2 and Nkx2-1 could be placed in a similar code which may be part of the regionalization of mid-and forebrain structures. In Nkx2-1-deficient mice, extensive abnormalities are present in the ventral forebrain and the anterior and intermediate pituitary is completely missing (Kimura et al., 1996) . The actual contribution of Nkx2-9 and Nkx2-2 for the development of the mouse brain must await the inactivation of these genes.
It has been proposed that shh regulates the expression of Nkx2-2. Indeed, there is also reasonable overlap of shh and Nkx2-9 transcripts in the medial ventral domain, suggesting that shh may play a role in the early activation of this gene. However, the Nkx2-9 expression in the lateral mesoendoderm is far away from shh-signaling cells, implying that at least some of the Nkx2-9 expression appears to be independent of shh. Interestingly, at later developmental stages shh and Nkx2-9 domains segregate from each other along the body axis with still-overlapping domains at the rostral limit, but a significant gap between both domains at the caudal end. This may imply that the maintenance of Nkx2-9 gene activity is regulated differently from its initial activation.
Experimental procedures
Isolation of Nkx2-9 cDNA clones
An E9.0 mouse cDNA library was generated by Bernd Hermann and provided to us by the Resource Center/ Primary Database of the German Human Genome Project. It was screened with radiolabeled mouse Nkx2-1, Nkx2-3 and Nkx2-5 homeodomain encoding cDNA fragments under moderate stringency hybridization conditions (50% formamide, 4× SSC, 40°C). Filters were washed in 2× SSC at 40°C. Clones hybridizing to all three probes were sequenced.
Determination of Nkx2-9 and Nkx2-2 transcripts by RT-PCR
Total RNA from dissected parts of E9.5 mouse embryos and organs of fetal and adult mice was isolated as described (Buchberger et al., 1994 ) and subjected to RT-PCR. Specific primers for Nkx2-2, Nkx2-9 and ribosomal protein L6 were as follows: Nkx2-2 upstream primer: TGGACG-CTGTGCAGAGCCTG; Nkx2-2 downstream primer: CAGGTCCTGGGCTTTGAGCG; Nkx2-9 upstream primer: CTCGGCTTCACGGTGCGC; Nkx2-9 downstream primer: GCTGCCATATCC GAAGGCTC; L6 upstream primer: GAAGCTCATCTATGAGAAGGC; L6 downstream primer: AAGACGAAGGAGCTGCAGAAC. The reverse transcription was carried out with 1 mg total RNA as template and 100 ng of randomized hexanucleotides as primers, according to standard procedures. Integrity of the derived cDNAs was checked with primers for the ribosomal protein L6.
Amplification was carried out in 30 PCR cycles, each composed of 1 min at 94°C, 1 min at 55°C, and 1.5 min at 72°C. PCR-products for Nkx2-2 were subcloned into the pGEM-T vector (PROMEGA, Heidelberg) and sequenced. Nkx2-9 amplification products were fractionated on agarose gel, blotted onto nylon membrane, and hybridized with full length Nkx2-9 cDNA.
Whole-mount in situ hybridization
Mouse embryos of the ICR strain were fixed in 4% paraformaldehyde/PBS for 4 h at RT (E6.5-9.0) or at 4°C overnight (older than 9-day embryos). Whole-mount in situ hybridizations were performed as described previously (Bober et al., 1994) . For simultaneous detection of two different transcripts, riboprobes were labeled with digoxigenin-11-UTP and fluorescein-12-UTP. The first staining reaction was carried out with Fast Red (Boehringer, Mannheim) as substrate. Subsequently the first antibody was removed by washing for 10 min in 0.1 M glycineHCl, pH 2.2, followed by five washes in PBT for 10 min each. Sense and antisense Nkx2-9 riboprobes were generated from an 1137-bp SmaI fragment containing nearly the entire Nkx2-9 cDNA, a 406-bp KpnI/SmaI fragment containing bases 731-1137 and a 409-bp PstI fragment containing bases 1-409. Nkx2-2 riboprobes were generated from the 512-bp PCR fragment described above and shh probes from a 2.9-kb EcoRI/XhoI fragment. Stained embryos were embedded (30% albumin, 0.5% gelatin, 20% sucrose in PBS; crosslinked with 2.5% glutaraldehyde) and sectioned on a vibratome. Sections were photographed using Nomarski optics.
